Introduction
In its first issue, in 2007, this journal devoted a three-article symposium to the European Union Emissions Trading Scheme (EU ETS). Why revisit this topic so soon? There are a few reasons. Since our profession's beginning, the integration of environment and economy via markets has been a core objective, and the reason why many of us entered the field of environmental economics in the first place. Carbon emissions trading in Europe has finally lifted environment from the boiler room to the boardroom, and from ministries of environment to ministries of finance. For chief executives of many major corporations, the environment has become an omnipresent, if not always welcome, guest at their strategic tables. Airlines are to be included in the next phase of the EU ETS, which will run from 2013 to 2020. One of those in the industry whose attention has been caught by the carbon trading issue is Michael O'Leary, the chief executive of Ryanair, one of the lowest cost and most commercially successful airlines in the world. In a letter to the Irish Times, he expressed his view as follows (O'Leary 2008) .
Irish citizens and visitors are now going to be penalized by the mindless bureaucrats of Brussels, encouraged by these eco-loonies, whose predictions about global warming are the modern-day equivalent of those doom-mongers in the middle ages who used to run around towns and cities, preaching that the end of mankind was nigh! It was not, nor will the world's climate pay the price for low-cost flights.
The impact of the EU ETS on policy and business continues to progress and intensify. The EU ETS is orders of magnitude more significant in terms of its scope, ambition, and likely impact than any other application of environmental economics I can think of. Billions of Euros cross frontiers on a weekly basis, and abatement happens in all kinds of interesting and surprising ways. There are thousands of people involved, including prime ministers and bureaucrats ("mindless" and otherwise); entrepreneurs and inventors seeking to create lower cost ways of reducing carbon; carbon market analysts, brokers, and bankers funding and mediating markets; CEOs developing their carbon strategies; engineers in the control room changing the order in which electricity generation plants come on stream; and academics analyzing and discussing evidence to give some intellectual shape to what is happening.
Given this context, I think a repeat visit to the emissions trading literature is justified. The purpose of this "Reflections" column is to review the recent literature and other sources of information and data on the EU ETS; identify some of the most interesting emerging trends and articles in the emissions trading literature, including those that appear to have been especially interesting and useful to our peers in the profession; and provide some general insights concerning what the emissions trading literature has to offer to those involved in the policy process. This is not in any sense a comprehensive literature review that would appear in the early chapters of a PhD thesis; it is much less than that in both coherence and comprehensiveness. However, I would hope that this limitation is outweighed at least in part by what the ad hoc and the idiosyncratic can bring to the table.
I start in the next section with a description of a survey I conducted of researchers in the emissions trading field to obtain their views about the most valuable sources of EU ETS information. This is followed by a discussion of the recent emissions trading literature that highlights those works identified by the survey respondents. Next I identify "pools" of literature or data on the EU ETS, such as Web sites, edited volumes, or special issues of a journal, again focusing on those identified by the respondents to my survey. In the final section, I present some brief conclusions and discuss the future prospects for the EU ETS literature and the emissions trading literature in general.
Identifying Excellence in the Emissions Trading Literature
To help me identify some of the most useful and interesting strands in the emissions trading literature, in July 2008 I surveyed fifty-two research practitioners in the emissions trading field. These individuals either contributed an EU ETS-related paper to the European Association of Environmental and Resource Economists (EAERE) annual meeting (June 25-28, 2008) in Goteborg Sweden and/or are known to me as being active in the field. Each was asked to list one or more published pieces-with a maximum of three-that he or she has found to be of particular value-interesting, stimulating, useful, and intriguing-and why. I also asked them to identify any pools of literature and data (e.g., Web sites, an edited volume, a special issue of a journal dedicated to the EU ETS) that provide a particularly rich source of material. They could not include any publications that they have authored or coauthored. Because the area is evolving rapidly, the citation of working papers and other literature not part of the officially reviewed or approved canon ("grey" literature) was allowed.
Of those surveyed, twenty-eight (54 percent) responded. This response rate was good considering the short response time (10 days) provided, and the time of year, when many were on holidays.
1 It is a reflection of the interest in the field-or perhaps the quality of the vacation-that a number of respondents replied while on holidays.
Overall, the respondents provided a sense of a field that is not yet mature, but is exciting because it represents "facts on the ground," where the intellectual and practical are combining in new and interesting ways. Some of these responses are presented below, without comment or editing, shown either in quotation marks or indented, depending on length, to give you a flavor of what twenty-eight of our colleagues are thinking. These survey responses are presented without attribution, not because of reluctance on the part of the respondents, but simply because there was not sufficient time to secure their permission to be cited. The respondents' choices are complemented by my own very imperfect knowledge of the field.
The Emissions Trading Literature
The survey responses concerning the most valuable literature fall into several categories: context and history, emissions reduction, allocation, competitiveness, distributional issues, new entrants, markets, finance, and trading. Below, I discuss the publications identified by respondents in each of these categories and provide examples of some specific responses.
Context and History
Concerning the context and history of the EU ETS, the European Commission's Green Paper (European Commission 2007) convinced many survey respondents that emissions trading was being taken seriously.
This remains one of the most intelligent discussions of the problems to be confronted in designing a cap and trade system. It first signalled the seriousness with which the possibility of emissions trading was being considered in Europe and convinced me that it was a real (although still far from certain) possibility.
to execution, and Zapfel and Vainio (2002) , who highlight the economic dimensions, are important "insider" sources.
Political scientists also got involved, interpreting the power centers-governments, industry, and nongovernmental lobbies-and their interaction as the story evolved. In this regard, a number of respondents cited Skjaerseth and Wettestad (2003, 2008) .
A highly perceptive outside analysis of the development of the EU ETS.
Respondents also noted that there were transatlantic interlocutors-especially Kruger and Pizer (2004) -interpreting what was happening for the U.S. audience.
Definitely an important publication in order to inform the American audience.
As regards syntheses, there are some recent publications- Ellerman and Joskow (2008) , Convery, Ellerman, and de Perthuis (2008) , and Kruger, Oates, and Pizer (2007) -that provide both a comprehensive overview and make some preliminary normative judgments.
There is always a danger that those of us working in the emissions trading field in Europe will pay insufficient attention to the wider carbon market. The World Bank annual review of the carbon market (Capoor and Ambrosi 2008) provides a global perspective and was cited by a number of respondents:
The yearly "State and Trends of the Carbon Market" from the World Bank include for some years now a separate chapter on the EU-ETS where the most important facts are summarized very briefly and where new developments are discussed.
Of the thousands of articles and books published annually, only a few are endorsed by posterity. These are the works that always anchor the beginning of a discussion or analysis in a field. Weitzman's (1974) "Prices vs. Quantities" is in this category, setting the stage for every discussion of taxes versus trading as a policy instrument, and a number of respondents felt that it needed to be included in any discussion of the EU ETS literature. In light of Weitzman's (2008) recent admirable efforts to grapple analytically and empirically with low-probability high-impact catastrophic events, it would be interesting to have Weitzman revisit this debate in the specific context of climate change.
Some respondents made the case for Tietenberg's book (Tietenberg 2006 ):
This book is valuable in terms that it provides a comprehensive theoretical framework how to analyse any emission trading scheme (including the EU ETS). At the same time it compares how the ex-ante assessment of the scheme differs from the ex-post assessment of the scheme.
Others found "the book" on the acid rain programme in the United States (Ellerman et al. 2005) to be an important precursor for EU ETS research: "This book provides an excellent empirical example of the ex post assessment of the SO 2 emissions trading in the United States which might be applicable to an analysis of the EU ETS."
Emissions Reduction
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The works of Ellerman and Buchner (2006 , 2007 were the most cited publications in this area, identified by over one-third of the respondents as being definitive:
Their work not only dared to have a first go at quantifying the aggregate emissions reductions, but also did so with a careful quantification and discussion of the different possible counterfactuals. Ellerman and Buchner's (2006) was the first article I read that did a quantitative ex post analysis of the trading flows of EUAs as well as the really good visual representations of the allocations and where allowances were surrendered.
I liked Ellerman and Buchner (2008) because it took on a very clever task: trying to check what was the effect of the first period and estimating overallocation. It impressed me as it provided evidence that, contrary to what I expected, the firstphase performance of the EU ETS has not been determined solely by overallocation of permits.
To a surprising extent, discussion of the counterfactuals is often missing or opaque in many studies, which limits their value as inputs to the policy process. Ellerman and Buchner (2008) put a lot of effort into defining the counterfactuals, using time series to inform their analysis; one may agree or disagree with their conclusions, but the basis for their judgment is explicit, and they deserve credit for this.
Allocation
Almost every paper written about the EU ETS could be included under "allocation." It is a central intellectual and policy preoccupation, and it shapes a variety of other areas, including competitiveness and new entrants. Here I only address publications on allocation that do not focus on competitiveness and new entrants, as these two dimensions are specifically discussed later on in this column.
Three issues related to allocation have commanded particular attention. First is the fact that allocation was, with minor exceptions, free for the first two phases, and this triggered a "free allocation" (or grandfathering-i.e., giving companies permits based on historical output or emissions) versus auctioning literature.
3 Second, the trading scheme only applied to a portion of the emissions, thereby creating potential inefficiencies between the traded and nontraded sectors. Third, the highly decentralized nature of the process in phase 1 of the EU ETS, which was mainly the responsibility of member states, 4 had perverse incentive effects.
The most comprehensive review of these issues, but especially the realties and the implications of allocation in the first phase, are to be found in Ellerman, Buchner, and Carraro (2007) and Buchner, Carraro, and Ellerman (2006) . Grubb, Azar, and Persson (2005) provide a very accessible discussion of the issues and future prospects.
The second-phase (2008) (2009) (2010) (2011) (2012) allocations are carefully dissected in . Concerning the grandfathering versus auctioning debate, Burtraw (2001) provides an overview of the issues involved, with one respondent noting: "There are several academic papers that carry a similar message, but I think this discussion paper does a particularly good job of explaining effects of allocation methodologies on economic efficiency." The issue of targeting allowances to compensate firms is addressed by Palmer et al. (2007) .
Another stage-setting paper concerning grandfathering versus auctioning is Cramton and Kerr (2002) . Their conclusions are typical of the findings in the ex ante literature, that is, an auction of carbon permits is the best way to achieve domestic carbon caps designed to limit global climate change. To minimize administrative costs, permits would be required upstream at the level of oil refineries, natural gas pipelines, natural gas liquid sellers, and coal-processing plants. To maximize liquidity in secondary markets, permits would be fully tradable and bankable. The government could conduct quarterly auctions. A standard ascending-clock auction in which price is gradually raised until there is no excess demand would provide reliable price discovery. An auction is preferred to grandfathering because it reduces tax distortions, provides more flexibility in distribution of costs, provides greater incentives for innovation, and reduces politically contentious arguments over the allocation of rents.
The EU ETS only "covers" emissions from the power sector and heavy industry. Böhringer, Hoffmann, and Manrique-de-Lara-Penate (2006) make a definitive contribution regarding the inefficiencies inherent in splitting the market between the trading and the nontrading sectors. As one respondent noted: "This paper makes clear that the main efficiency problem [s] of the EU-ETS are the separated carbon markets that do not allow for equalized abatement costs between ETS and non-ETS sectors." Böhringer and Lange (2005) address the optimal design of grandfathering schemes.
They present, in a brief and elegant way, how different allocation schemes can affect the outcome of an emissions trading scheme (ETS) like the EU ETS. One particularly surprising result is that an ETS with updated grandfathering based on emissions can in fact be cost-effective (if the ETS is a closed system).
The issue of auctioning, and its implications, has continued to be a subject of considerable analysis, with the analytical community's broad consensus in favor of auctioning running into the realpolitik of securing initial agreement from key stakeholders, for whom free allocation was a prerequisite.
Competitiveness
Because the European Union was the first to cap emissions, there has been concern that the sectors included in the scheme will suffer a competitive disadvantage in global markets. Competitiveness has many definitions. The OECD (1996) proposes a few definitions, including competitiveness is: "the degree to which a country can, under free and fair market conditions, produce goods and services which meet the test of international markets, while simultaneously maintaining and expanding the real incomes of its people over the long term," and "the ability of companies, industries, regions or supranational regions to generate, while being and remaining exposed to international competition, relatively high factor income and factor employment levels on a sustainable basis." According to these definitions, companies and indeed whole sectors can go out of business, but as long as such displacement is more than offset by increased productivity and activity elsewhere, the economy is "competitive." However, this rather sanguine view is typically not shared by individual firms and sectors faced with rising costs that imply declining markets in their own worlds. The literature reflects this divergence in focus and concern, with work addressing both the overall performance of European and national economies, and sectoral performance and prospects. There is also the issue of carbon leakage, whereby a carbon-producing firm in Europe reduces output which is then replaced by a producer operating from a noncarbon-constrained jurisdiction. In this case, the net effect may be more greenhouse gas emissions. Another key issue in the competitiveness literature is the counterfactual-what would happen in the absence of the EU ETS?
Climate Strategies is a U.K.-based umbrella group led by Michael Grubb. It has taken the lead in addressing the competitiveness issue, producing a major compendium of work, much of which also appeared in a special issue of Climate Policy (volume 6, number 4, 2006) . In another study, Hourcade et al. (2007) conclude that competitiveness and leakage concerns are no threat to the viability of the EU ETS overall, but are relevant and should be analyzed and addressed for the individual sectors affected. As one respondent noted: "This ex ante study gives a thorough analysis of competitiveness issues of the EU-ETS and especially addresses the topic of leakage." Klepper and Peterson (2004) provided one of the first papers to empirically test the implications of the EU ETS for the macro economy and for sectoral competitiveness. Their assumption that the nontrading sectors will have to be constrained by a tax rate that is higher than the expected allowance price in the EU ETS is a key driver of their finding that the nontrading sectors will be more adversely affected than the trading sectors.
The European Commission is very conscious of the fact that competitiveness and the prospects of carbon leakage continue to be major concerns of key stakeholders. As a result, the European Commission commissioned McKinsey and Ecofys (2006) , which arrives at conclusions similar to those of Climate Strategies and early work by the International Energy Agency (Reinaud 2005) . As one respondent noted:
The Reinaud paper was one of the earliest ex-ante studies approaching a difficult topic related to the EU ETS-competitiveness impacts-in a thorough way.
Because sectoral preoccupations are perceived as such an important strand in the competitiveness debate, a number of papers have addressed these concerns, including Demailly and Quirion (2008) and Walker (2006) , which were cited by some respondents: "The Demailly and Quirion modelling work is a good basis to calibrate the intuition on the different leakage channels-and to see the contribution and limitations in ex-ante estimates of leakage effects." And "I concluded from Walker's analysis that we will not be able to get robust empirical evidence on carbon price pass through for commodities like cement in 2008, but will require some more time before it will be possible to disentangle carbon price impact from other effects." Hepburn, Quah, and Ritz (2006) examine the amount of grandfathering needed for an ETS to have a neutral impact on firm profits, and obtain estimates of profit-neutral grandfathering for the electricity, cement, newsprint, and steel industries. They find no evidence that any industry as a whole could be worse off with full grandfathering. clarify the key issues and conclude that greater auctioning need not increase adverse competitiveness impacts.
Distributional Issues and New Entrants
The major distributional impact of the EU ETS was probably the pass-through of electricity prices to consumers (see below). However, the distribution of (free) allowances is also an important allocation of wealth. Kettner et al. (2008) used data from the Community Independent Transactions Log (CITL) to analyze the stringency of the total allocation cap and allocation differences both among the member states and a selection of emissionintensive sectors. They conclude that large installations are "favored" relative to smaller ones. As noted by one of the survey respondents, this study was "one of the first studies that used installation-level data of the EU ETS to verify the consequences of the trading scheme in detail."
A novel feature of the EU ETS-compared to the acid rain programme in the United States-is the provision that provides a reserve of free allocations for new entrants, including expansions of existing facilities. The EU ETS also prevents allowances allocated to facilities that have closed down from being sold, a provision availed of by all member states. Ellerman (2008) documents the likely negative economic and environmental implications of these provisions, which again highlights the trade-offs that were made between efficiency and environmental effectiveness on the one hand, and the need to secure member state and broader stakeholder support on the other. Excellent discussion of one of the most novel features introduced by the EU ETS. Lindbloe et al. (2007) examine the implications of new entrants into the electricity market, whileÅhman (now "Wråke") and Holmgren (2006) do likewise specifically for the Nordic electricity market.Åhman et al. (2005) examined how member states used the new entrant reserve and closure rules, and conclude that the treatment of closures and new entrants by member states is inconsistent with the general guidelines provided by the EU. They propose stronger EU guidance regarding closures and new entrants, a more precise compensation criterion on which to justify free allocations, and a Ten-Year Rule as a component of future EU policy that can guide a transition from current practice to an approach that places greater weight on efficiency.
A very interesting phenomenon associated with the EU ETS is the fact that in deregulated electricity markets (this applies mainly to the United Kingdom, the Netherlands, Germany, and the Nordic countries), a significant share of the value of the allowances in the market place was passed through to consumers. In the various simulations of electricity markets, this effect was anticipated-see Baron, Boemare, and Jakobsen (2002)-but it was not featured much in preimplementation policy discussions or the ex ante academic literature. The reality came as a surprise to many, and focused attention on environmental effectiveness and equity issues. The pass-through was welcomed on environmental grounds, in that the costs of emitting CO 2 were passed on to consumers who are the ultimate cause of the emission. But an equity issue arose in that, while the opportunity costs were passed on, most of the allowances accruing to utilities were free. Therefore there was rent or "supra normal profits" accruing to the companies involved. The problem was compounded by the fact that most of the companies involved were private, and therefore the gain-net of corporate and other taxes-was accruing to shareholders and not the wider public, as could be the case with a state-owned company. It seems likely that this experience has been influential in shaping decisions in the various regional and national U.S. trading proposals to auction a significant share of allowances, and the proposals by the European Commission for trading post 2012.
5 Jos Sijm and Karsten Neuhoff have been the leaders in quantifying the extent of the pass-through in these deregulated markets (see Sijm et al. 2005; Sijm, Neuhoff, and Chen 2006) .
The authors do two main things in this work: first, they take the reader through the basics of the interaction between the electricity markets and the EU ETS, what theory predicts around price dynamics, when fuel switching can be expected etc. Second, they look at the actual impact of the EU ETS on electricity prices.
Neuhoff, Martinez, and Sato (2006) also address this issue. As one respondent noted:
This paper discusses and analyses how the different allocation rules in the EU ETS may affect the links to the European electricity market, showing that the pass-over of CO 2 prices to power prices depend on the allocation rules.
Markets, Trading, and Finance
The development of the CO 2 market from the low-volume and rather tentative futures market of 2004 to the full-fledged market we observe in 2008, complete with intermediaries, hedging, and futures markets, is now an important area of study. The Point Carbon Web site is an important source of information for anyone interested in understanding these markets, the latest gossip, and/or making money. Sandor, Walsh, and Marques (2002) describe how trading works, including the roles played by markets and financial intermediaries. It was one of the first to formalize the link between environmental policy and financial markets. IETA (2003) provides insights from the perspective of the financial community.
The chapters came mostly from practitioners of the market (brokers, etc.), and provided some interesting insights on how they were approaching the problem. At the time (2003) (2004) , there was still a very limited academic literature on the market.
Analysis of carbon markets is informed by the availability of data in the CITL. 6 An impressive data-mining effort by Tritignon and Delbosc (2008) provides the first comprehensive analysis of intercountry flows.
The paper exploits a very interesting approach to the CITL database. Especially the analysis on allowance flows between countries exhibits a new aspect of CITL data. Also the step from installations to companies as allowance holders reveals interesting insights on the concentration within the EU-ETS and the possibilities for pooling What "explains" the price of allowances? Weather, the difference between coal and gas prices, and pronouncements by the European Commission are certainly all plausible factors. There is money to be made if this question is convincingly answered. Some in the academic and research world are sharing the results of their analyses with us (see Alberola, Chevallier, and Cheze 2008 and Chesney and Taschini 2008) . But it is likely that many others who think they have the answer will keep it to themselves.
Finally, linkage between emissions trading schemes is emerging as a substantive issue, which is likely to be given further impetus if and when a federal scheme in the United States takes shape (Ellis and Tirpak 2006) .
Pools of Data or Literature
A "pool" of literature or data is a collection or aggregation of information at a Web site or in an article, or collections in a journal or book. This section identifies what some of the survey respondents and I view as being the most important and useful pools regarding the EU ETS.
The European Commission's Web sites that are specific to the EU ETS are important starting points for information on the EU ETS.
7 These Web sites are complemented by the climate change section of the European Union's Web site.
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The European Commission Web site contains not only legal documentation and ex-post assessment of the first phase of the EU ETS, but also the list of the first publication of the ex-ante studies. The climate change section of the Euractiv Web site (Euractiv.com) hosts an EU ETS section which provides almost instantaneous updates on ETS policy developments as they are debated in the Council and the Parliament.
The third Web site of choice is that of PointCarbon.com, which provides some free information but also has a sliding scale of fees for access to more sophisticated or specialized material. "The Point Carbon Web site is extremely useful as it provides crucial ETS market indicators-price and volume information on a daily and aggregated weekly basis."
Other key sources of information are the Mission Climat, Caisse des Dépots, and the related Association for Promoting Research into the Economics of Carbon (APREC) Web sites.
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I find the various (free) publications from the Mission Climat at the Caisse des Dépots et Consignations (France) particularly interesting. Tendances Carbone and other publications were particularly useful in providing topical, empirical analysis and data that was not easily available, all collected and reported conveniently in one place.
Other Web sites that respondents found useful are: Climate Strategies (http://www.climatestrategies.org), Climate Changes (http://www.economicsclimatechange.com/), and Clipore (www.clipore.org).
Another very interesting and useful pool of information is a paper by Hervé-Mignucci (2007) , who is on the staff of Mission Climat. He filters over 400 articles on carbon economics published in the past 10 years, assesses their quality using criteria that include significance of the issue addressed, quality of data, methodology, innovation, etc., and then ranks institutions based on the number of articles associated with a given institution that get through his filter. His rankings (with the number of articles for each institution in parentheses) are: Resources for the Future (37), Cambridge University (17), Massachusetts Institute of Technology (15), International Energy Agency (15), Organisation for Economic Cooperation and Development (14), Energy Research Centre of the Netherlands (14), Carnegie Mellon University (11), Zentrum für Europäische Wirtschaftsforschung (ZEW) (10), Fondazione Eni Enrico Mattei (10), Ecofys (10), Climate Strategies (10), National Bureau of Economic Research (9), University of California (7), National Economic Research Associates (6), International Centre for Research on the Environment and Development (CIRED) (6), and Carbon Trust (6).
Other pools identified by a large number of respondents are the symposia published in the inaugural issue of the Review of Environmental Economics and Policy 10 , and Climate Policy, especially volume 6, number 4, 2006.
It is also interesting to observe how many articles begin as working papers. The FEEM 11 and the MIT Center for Energy and Environmental Policy Research 12 sites are notable in this regard. These are important intellectual way stations where ideas and analyses first step into the light and benefit from feedback before entering the mainstream literature.
Conclusions and Prospects
It is clear that the study of the EU ETS has crystallized as a significant area of study, with an emerging literature on the extent of emissions reduction, allocation of allowances and its implications, current and prospective effects on competitiveness, the distribution of benefits and costs, the implications of the new entrant provisions, and the study of markets, trading, and finance. Has work on the EU ETS peaked? A search of the ISI Search Engine Web of Knowledge on July 11, 2008 using the key words Europe, Emission, Trading yielded 608 documents, of which over 78 percent have appeared since 2000.
13 This momentum will undoubtedly slow, but developments in the United States and Japan will provide grist for new 10 Available at http://www.oxfordjournals.org/our_journals/reep/press_releases/freepdf/issue1.pdf. 11 http://papers.ssrn.com/sol3/JELJOUR_Results.cfm?form_name = journalbrowse&journal_id = 266659. 12 http://web.mit.edu/ceepr/www/publications/workingpapers.html. 13 The trajectory since 2000, with the number of documents for each year in brackets, is: 2000 (27), 2001 (41), 2002 (46), 2003 (44), 2005 (74), 2006 (106), and 2007 (93) . I am grateful to Jurate Jaraite of University College Dublin for providing this information. Personal Communication, July 15, 2008. academic mills, as will the increasing availability of the data in the CITL, the issues of traded versus nontraded sectors, and the analysis of innovation and transaction cost responses.
There is some truth in Alan Bennett's (2003) observation that "where there is money, there is always bad behaviour"; there is definitely plenty of money and no doubt some bad behavior in the emissions trading business. But the volume, variety, and diversity of the literature provide some guarantee against capture by special interests. In any policy system, timing is almost everything-analysis that appears after the decision has been made is by definition policy-irrelevant. But delay is typically necessary if research is to be subject to the necessary peer-review filters. This delay has been avoided to the extent that research can and does appear quickly on Web sites and in working paper series, and then moves into the peer-reviewed literature. Special journal issues are an important half-way house in this process. They are clearly appreciated by both scholars and the policy process, and combine peer review with timeliness.
Insights for Those in the Policy Process
The portfolio of dedicated Web sites, special issue journals, and other peer-reviewed literature provides an easy means of keeping up to date with emerging findings on the EU ETS. This journal-the Review of Environmental Economics and Policy-has been created specifically to help bridge the gap between research and the policy community, and of course, this article is designed to synthesize some of the key findings for those in the policy process who have an interest in the development of the EU ETS.
What insights does the literature offer to the parties involved 14 in the policy process? The insights fall into three main categories: improved predictions of developments in the policy world, enhanced credibility, and identification of emerging business opportunities.
The quality, comprehensiveness, and focus of the policy documents produced by the European Commission provide an immediate sense as to whether proposals are likely to last the course, and therefore be worthy of attention at the government, strategic, and management level; the high quality of the Green Paper (European Commission 2007) was one such signal. When the research community documented the extent of the pass-through of the value of (mostly free) allowances to electricity prices in deregulated markets, this was a sort of "smoking gun" that made auctioning of allowances from the power sector almost inevitable in the third phase. Likewise, the likely evidence that the marginal costs of abatement in the to-be-capped nontrading sectors will be higher than those in the trading sector will create pressure to allow some of the nontraded targets to be met by purchases from the trading sector, or to allow offsets to be purchased.
Because the EU ETS is for the long haul, those in the policy process need to take a long view. Credibility is a part of being effective in this policy world, so it is important to understand that claims, statements, and threats will be questioned by the analytical community, and there will be reduced credibility in the future if assertions are found to be seriously out of line with reality. Evidence from the literature helps puncture misconceptions, some genuine, others deliberate misinterpretations. For example, there were lively debates by various stakeholders regarding: the extent of carbon leakage and associated competitiveness concerns; whether there was abatement triggered by EU ETS, and its likely magnitude; the extent to which installations in new member states got involved in trading; the extent of "overallocation" and its implications.
The literature also provides some insights as to where there may be business opportunities. For example, the early work on the likely extent and needs of the CO 2 market and the associated requirements regarding monitoring, reporting, and verification in effect comprises a menu of such opportunities.
New Frontiers
The following areas seem to me to be among those worth considering for future research by our profession. First, there are transactions costs associated with implementing missions trading schemes, and these are likely to have both efficiency and equity implications. Second, an underlying premise of creating a price that signals scarcity is that it will also help induce innovation. Neither of these important strands has been addressed empirically in the published or online literature. A third field for future inquiry is how to advise and advance the policy process in a second-or third-best world. In this regard, we observe an interesting tension between any policy system, which has perforce to broker with interest groups, and the academic world, which often deals in the efficiency ideal or the optimum. In his plenary lecture at the 2008 EAERE conference, Michael Hanemann (2008) asked: what do we do when the policy system will not allow the optimum price to emerge from a trading system or a carbon tax? He was referring to the use of emissions trading as an instrument of climate change policy in California. However, this second-or third-best world is already a reality in EU ETS land; the European Commission has proposed that member states adopt mandatory legally binding caps on greenhouse gas emissions for their nontraded sectors. 15 The optimum would of course have been for the trading scheme to cover all emissions from the outset, but this is not what has happened. So we are now facing a world with each of twenty-seven member states having their own cap on their nontrading sectors, with all the inefficiencies that this implies. Providing input that is timely, relevant, realistic, and welfare enhancing is an important challenge. A fourth area for future research is linking institutional arrangements and performance to economic analysis. One of our respondents took issue with the quality of EU ETS-related research on the basis that it did not adequately recognize the institutional and political constraints:
I think the literature is poor because there has been little understanding of how institutional rules have been the dominant force in shaping the outcome in the market. The first phase was very constrained and the outcome was/should have been predictable. This critique is part of a wider agenda facing the economics profession, namely, how to draw creatively and effectively from the knowledge and insights of other professions as we work toward further developing the role of environmental economics in improving the quality of our lives. The productive interface between economics and psychology has been brilliantly cultivated by Kahneman and Tversky (1979) , and perhaps more needs to be done in this arena. Transparency in carbon markets is crucial for the EU ETS if investors are to have confidence, and this has implications for the design and operation of the CITL, the understanding of derivatives markets, etc. Finally, if the United States, Japan, and others introduce their own trading schemes starting in 2013, the issues and modalities of linkage will become an increasingly important field of inquiry.
Excellence Evident?
Have we observed excellence in the EU ETS literature?
I am not sure that we have found that combination of the careful and the instinctual makes for great economics research and writing in general, and on the EU ETS in particular, but I think that there are many interesting achievements. Those contributions that strike me as important are those that took courage in their hands and provided insights on the new realities, achievements, and limitations of the EU ETS. These include, but are certainly not limited to: the special issue of Climate Policy (volume 6, number 4, 2006) , whose articles continue to be an important anchor in the debate on competitiveness and the EU ETS; Baron, Boemare, and Jakobsen (2002) ; Sijm et al. (2005); and Sijm, Neuhoff, and Chen (2006) , who examined the implications of the EU ETS for electricity markets; the Ellerman-Buchner contributions (2006 , 2007 , who were the first to ask the important question about whether in its early pilot phase the EU ETS induced emissions reductions (they answered tentatively in the affirmative); 16 Böhringer, Hoffmann, and Manrique-de-Lara-Penate (2006) , who were the first to formalize the argument and present empirical evidence that splitting control of emissions between the trading and the nontrading sectors is economically inefficient; Skjaerseth and Wettestad (2008) , who put together all of the pieces concerning the history of the EU ETS; and finally, Tritignon and Delbosc (2008) , who provided an important-and for me surprising-insight regarding the pervasiveness and extent of transfrontier flows of allowances in the pilot phase.
The above contributions strike me as being particularly notable, but of course posterity will make the final decision.
